OVERVIEW

LLNL Bioscience Research Enhances Health, Security

F-nt nearly three decades,
Lawrence Livermone MNatdonal
Laborstory (LLML) has been a national
fiocus of research in the bioscienoes.
Today LLML scientists from many disci-
plines safely conduct reseanch in disease
susceptibility, prevention, disgnosis,
restment, and rehabilitaron.

Chur scientists are expert in
pencmics (charcteristics of DNA and
genes), sinsctural biolagy (sinactare and
function of pro&zins), bicmarkers (maole-
cules that are linked to disease suscapli-
bikity), imstrumemtaticn, microbdology,
bicchemistry, forensic science, biological
imaging, and other fekds. We also lever-
age LLNL's world-class capabilities in
physics, chemistry, engineering, and
competational sclence. For example, we
are leaders in applying supercomputers
oo biobogical research and developing
ultry-compnct sensors,

Wi partner wilh researchers from
ather Depastment of Energy national labo-
mbories, federal and state agencies,
University of Califormia campuses, other
universities, and several corportions on
projects aimed of prolecting and improys
ing baman heaith.

Fighting Bioterrorism

We are working with other national
laboratories on ways 1o betier detect and
identify biological warfare agents in the
Wl AEAinsD eI

Chur scienkists are developing break-
throughs in materials and technologies in
the Bicscience and public bealth Gelda,
One example is the Hand-hedd Advanced
MNocleic Acid Analyzer (HANAA)
Weighing only two pounds and measar-
ing 5§ by & by 2 inches, it analyzes blo-
bogical samples for DMA “signabares™
that indicate specific infectious sgents.

Another example is a new techmolo-
gy called Autonomous Pathogen Dielectior
System (APDS) that continsously moni-
fors air samples and astomatically

reparts the presence of specific blologi-
cal agenis.

We are wsing cur Human Genome
Project expertise 10 sequence severs]
microorganisms of ecobogical and eovi-
romential importance, W are supporting
the naticaal need 1o identfy infectious
agents, such as & cxse of plague that
beoke cut in Worthern Asizona prairie
dogs in early 2001

Improving Health

Livermone scieptists have been n
paert of the Human Ceenome Project
gince it inceplion. This multdiscpli-
mary effort i3 now part of the DOE Jaint
Crenome Institute, which has worked o
map asd sequence human chromosomes
3, 16 and 1%, Collaborations with med-
ical researchers worldwide have helped
b identify the gene mutatlons from
these chromosomes, which ane responsi-
hle fof & aide variety of diseases,

The Mational Resource for
Biomedical Accelernbor Mass
Spectrometry was extablished ai
Liverscie in 2000, With this ultra-sen-
sitive maschine, ressaschers from arourd
the world sre beginning o meet many
challenges, from examining the way
hurmans metabolize vitaming o develop-
ing new camcer diagnostic lests,

Several research effons are directed
&l preventing., detecting. treating, and
understanding the casses of cancer. For
over o decnde @ team of reseanchirs b
been stodying the relaiosship bepween
cooking methods and the formation of
powverful chemicals that can cause cancer.
We partmer with U.C. Davis medical spe-
ciabists on several aspects of cancer
pesearch. We are also developing break-
through toals to detect and reat cancer.

New Medical Technologies
Chir Medical Technobogy Program is

developing devices o improve human

health and reduce health care costs. In

Lawrence Livermone human gename
researcher with a DMA sample plare.

many cased we adapt techrologies that
were first developed for our national secu-
Fity i ssion.

For example, we adapted physics sim-
ulation capahilities to create PEREGRIME,
a software program recently Hoensed by
the Pederal Drug Adminisimtion to help
doctors more accurately adminisler radis-
tion herapry. The Smant Probe, cumenily
under advanced development by a corpo-
rale partner, senses indicators of bresst
cancer in a one-minuee st using a very
small needle.

These and ather LLML beschence
and bealih technology research efforis
offer practical health benefits while con-
tributing 10 homeland security.
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